Introduction
Narcolepsy is one of the orphan neurological diseases. This disabling illness often starts in the second or third decade of human life. The major symptom of narcolepsy is excessive daytime sleepiness (EDS). The typical manifestation is a feeling of sleepiness fluctuating during the day and episodes of uncontrollable sleep recurring daily or almost daily. The second most common and specific symptom of narcolepsy is cataplexy. Cataplexy includes an unexpected loss of voluntary muscle tone with preserved consciousness 1 and is very often triggered by emotion. The frequency of cataplexy is variable. It may occur once or less per year to several times per day. The prevalence of narcolepsy is estimated to be ~25 per 100,000 in Caucasian populations. 2 This disease is often connected with pediatric age. Many studies have dealt with pathophysiology of narcolepsy and its effect on pediatric age. Rocca et al 3 investigated behavioral aspects and quality of life in children and adolescents with type 1 narcolepsy (NT1). Meletti et al 4 reported for the first time in humans the brain structures whose neural activity was specifically and consistently associated with emotion-induced cataplexy. To achieve this goal, drug-naïve children and adolescents with recent-onset NT1 were investigated. Han et al 5 identified rare allelic variants and HLA alleles in narcolepsy patients with hypocretin (orexin, Hcrt) deficiency. Partinen et al 6 dealt with epidemiological observations from studies in People's Republic of China and submit your manuscript | www.dovepress.com
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Maresova et al suggested a role for H1N1 virus infections as a trigger for narcolepsy. Although the pathological mechanisms are unknown, an H1N1 virus-derived antigen might be the trigger. Khatami et al 7 introduced the first prospective webbased European narcolepsy database hosted by the European Narcolepsy Network.
Major progress in the treatment of narcolepsy and cataplexy has been made in the past few years. In 2006, a promising compound called sodium oxybate was introduced. It was found to be effective in controlling all main symptoms of narcolepsy with cataplexy: daytime sleepiness, cataplexy, and disturbed nighttime sleep. 8 The efficacy of sodium oxybate on the cataplectic symptoms of narcolepsy has been confirmed in a few randomized, multicenter, double-blind, placebo-controlled studies. [9] [10] [11] Chemically, sodium oxybate is the sodium salt of gamma-hydroxybutyrate and is supplied as an oral solution. The US Food and Drug Administration (FDA) licensed sodium oxybate for the treatment of EDS and cataplexy in patients with narcolepsy. In the European Union (EU), it is licensed for the treatment of narcolepsy with cataplexy. The European Federation of Neurescience Societies (2006) 12 recommended the use of sodium oxybate as a first-line therapy for cataplexy.
Nevertheless, sodium oxybate is an expensive therapy. The drug costs, whether borne by patients or by managed care, can present a barrier to treatment. The issue of relationshipcosts of health care vs their further development -is the key in many diseases whose treatment is either highly costly or an increase in the incidence of diseases is expected. [13] [14] [15] The purpose of this study is to specify the treatment costs of patients with narcolepsy with cataplexy in Central Europe (Czech Republic). Attention is mainly paid to the drugs that are fully or partially covered by public health insurance and to the complementary drugs which incur a certain financial burden for patients and their family members. On the basis of the calculated costs, impact on the public budget is evaluated.
Patients and methods
This study used Drummond's methodology. 16 According to this methodology, the costs are divided into two categories. The first category includes the costs of creation and running of health care programs, and the costs are perceived as the used sources. This category involves both variable and fixed costs and is therefore often called direct costs. The second category includes the costs which are imposed on patients and their families. Apart from the direct costs, this category also includes the costs in the form of a loss of working hours when taking a treatment. These production losses contribute to the indirect costs of services or programs. The so-called mental costs, subsequently causing mental harm, are similar in both categories. They play a significant role in patient's and his/her family's decision-making process. These indirect costs, however, are not researched in this study.
This study aims at the costs of the drugs that are used mainly in the treatment of this disease and at the concomitant therapy which is usually covered only partly by the public health insurance in the Czech Republic. This partially specifies the burden on the patients themselves or their family members. The study monitors 13 patients, who represent ~1.3% of the total number of diagnosed patients in the Czech Republic, and evaluates the costs of their treatment during the period from January 9, 2011 to April 23, 2013. In the Czech Republic, there are two centers for the treatment of patients suffering from narcolepsy with cataplexy. The treatment with sodium oxybate is exclusively done in one of the centers -the Charles University 1st Medical Faculty and General Teaching Hospital in Prague.
The authors institution (the University of Hradec Kralove) does not require ethical approval or patient consent for this study because the data used are freely available on request.
Results
This study, specifying the reimbursable and unpaid drugs from the public health insurance, includes 13 patients. Special attention is paid to sodium oxybate. The data were collected from the Public Health Insurance Company in the Czech Republic.
Costs of sodium oxybate (Xyrem ® )
According to the valid summary of product characteristics, the recommended initial dose is 4.5 g of sodium oxybate per day. It is divided into two equal doses of 2.25 g. The dose should be titrated to an effective dose according to the efficiency and tolerance up to the maximum possible dose of 9 g per day, divided into two equal doses of 4.5 g. The recommended daily dose according to the World Health Organization is 7.5 g per day. In the real clinical practice, an average dose was 7.4 g per day. The common daily therapeutic dose was set by State Institute for Drug Control in the Czech Republic (SUKL) at 9 g per day. At a dose of 7.4 g per day, one package of this medicine lasts for 12 days, and thus, the costs of the daily treatment are 30 EUR and the annual costs are 10,790 EUR. The reimbursement of sodium oxybate (Xyrem ® ) is 354.7 EUR per 180 mL (500 mg/mL). One package contains 90 g of this efficient drug. The costs of this medicine for the period of one year in the Czech Republic are illustrated in Table 1 . Further analyses are based on the doses used in the real clinical practice, ie, 7.4 g per day. Another entry parameter for the pharmaco-economic analysis is a recommended price for the end consumer for 180 mL (500 mg/mL) =354.7 EUR (SUKL). Table 2 specifies the population of patients in the Czech Republic, costs per analyzed period, the year when they were registered at the Public Insurance Company, and the costs of medicine per year.
The costs of the total number of patients in one year covered by the public health insurance are 10,789.9×13=140,269 EUR per year. Table 3 provides an overview of other drugs which the patients were taking together with sodium oxybate. The drugs included in this category are the drugs that are directly connected with narcolepsy with cataplexy or with the direct psychiatric comorbidities and other efficient drugs.
Costs of the concomitant therapy
The specification of the costs for the specific patients with respect to the drugs taken by the patients is provided in Table 4 . Attention is paid to the proportion of the costs incurred by the patients and to the amount paid by the public resources.
The range of costs for individual patients differs significantly; three patients did not have any concomitant therapy in the monitored period. The highest total costs were 1,048.6 EUR with one patient covered from his own resources. Generally, most of the costs for the treatment of these patients (~84%) are covered by publicly available sources. Similar situation is observed in the case of comorbidities. There are additional payments for the patients, which constitute about 20%. Nevertheless, patient B paid for most of his treatment by himself. However, this is an exception.
A more detailed analysis of the costs connected with the drugs of the monitored disease shows ( Table 5 ) that most of the costs are covered by public health insurance, and patients are not so much burdened with the costs. From the 20% burden of costs mentioned earlier, the main part is the reimbursement of comorbidities.
Discussion
The situation in the Czech Republic with respect to the availability and reimbursement of drugs is relatively promising. This study shows that the public health insurance covers most of the costs of drugs used for the treatment of narcolepsy with cataplexy. Figure 1 describes the price of the drug in relation to parameters: sodium oxybate 500 mg/mL, usual daily therapeutic dose 7,500 number of package 12. Figure 1 compares the available data on the prices in the European countries. It is obvious that the highest price is reported in Italy, which is comparable with that in Slovenia, Austria, and Germany. On the contrary, the lowest price is reported in Cyprus and Denmark. Thus, this international comparison shows a relatively favorable price for this drug. Note: authors' own processing based on the cited data.
With respect to the reimbursement of other drugs for this disease, the situation in the Czech Republic is promising; additional payments are low. The cost analysis showed that patients annually paid 20% of the costs on the drugs which they used, but in most cases it was for the treatment of comorbidities.
The Czech Republic has one of the highest availability of orphan drugs (ODs), with 74% of ODs included in the European Medicines Agency available in market. According to the study of SZP (Association of Health Insurance Companies) and VZP (Public Insurance Company), the costs of ODs have been rising in the past few years. It was Table 5 Price of the additional payment and reimbursement from the public health insurance in relation to the drug and its link to the monitored disease (eUR) In comparison with the EU, the costs in the Czech Republic are slightly lower (gross national product in the Czech Republic is, however, significantly lower than the average gross national product in the EU). The costs in the EU in 2010 constituted 3.3% and their estimation for 2016 is 4.6%. It is hoped that there would not be any increase in the costs until 2020 and that they would slightly decline. The costs in Sweden are at ~3%; more specifically, it is 2.7% in Sweden and 3.2% in France. 1 In comparison with the EU and Czech Republic study, their forecast a stable increase in the budget. In the Czech Republic, there has been a fear of a rapid increase in the costs of these drugs. However, with respect to the estimates for the EU countries and Czech Republic, one can expect a stop spending level. On the contrary, in the countries where these costs are lower than in the parts of the Eurozone (Sweden and France, 3.2%), one can expect an increase in the costs.
These findings show that in the Czech Republic, there is no need to be worried about a rapid increase in the costs because a limited number of the existing drugs in combination with a small number of patients will not threaten the health system with a sharp rise in the treatment costs of ODs.
